Flow cytometric analysis of bromodeoxyuridine-induced micronuclei.
The effects of DNA substitution by the thymidine analogue 5-bromodeoxyuridine (BrdU) on cell cycle progression and micronucleus induction were studied in different mammalian cell cultures. Simultaneous flow cytometric measurements of DNA content and side scatter of nuclei in Chinese hamster embryo (CHE) cells revealed a concentration-dependent temporary block in the G2/M phase of the first cell cycle. NIH 3T3 cells and human amniotic fluid fibroblast-like cells, on the contrary, did not show any cell cycle disturbances in the presence of BrdU. Micronucleus frequency increased as soon as CHE cells started to divide and reached a plateau when all cells have divided. The height of this plateau was almost equal for 60 and 100 microM BrdU. This saturation of micronucleus induction was due to a saturation of BrdU incorporation into DNA already at a doses of 60 microM as shown by the BrdU/Hoechst quenching technique. Indirect immunofluorescent staining of kinetochores with CREST antibodies revealed that nearly all BrdU-induced micronuclei were kinetochore-negative suggesting the presence of acentric chromosome fragments in these micronuclei. DNA distributions of micronuclei measured by flow cytometry showed several peaks representing micronuclei which contain DNA fragments of defined sizes induced by non-random breakage of chromosomes 1 and X as verified by flow karyotyping and C-banding.